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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 12-13, 22, 37, 43-46 and 50-51 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Onozawa et al (US 20020097203) in the view of Carson et 
al (US 20010055258). 

As to claim 1 , Onozawa et al teach a capacitive load driving circuit comprising: 
an input terminal (Figure 1 1 A, element lin), an amplifying circuit for amplifying a drive 
control signal obtained through the front-edge delay circuit and the back-edge delay 
circuit (Figure 10 element 42), and an output switch device which is driven by the 
amplifying circuit (Figure 6 element SW4). Onozawa et al do not explicitly state that 
phase tuning circuit (Figure 10 element 49) comprises a back-edge delay circuit for 
delaying a back edge of the input signal and a back-edge delay circuit for delaying a 
back edge of the input signal. Carson et al teach the circuit which comprises rising edge 
delay generator (Figure 1 1 element 224) and falling edge delay generator (Figure 1 1 
element 228). It would have been obvious to one of the ordinary skill in the art during 
the time when the invention was made to incorporate Carson's et al rising and falling 
edge generators as well as rising and falling edge detectors into capacitive load driving 
circuit (in the place of phase tuning circuit, figure 10 element 49) as taught by Onozawa 
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et al because regulating rising and falling edge of the pulse would generate an 
optimized modulation signal (accurate). This would prevent rising and falling edges in 
the output signal from overlapping, which in result would prevent from possible errors 
caused by misread signal. Furthermore delay control reduces a penetration current (JP 
2001358570). 

As to claim 2, Carson et al teach the circuit wherein the front-edge delay circuit is 
rising edge delay circuit for delaying a rising edge (Figure 11, elements 216 and 224, 
since there is the rising edge detector circuit (216), if the input signal has a front edge 
being rising edge, the rising edge delay circuit (224) would correspond to the front edge) 
of the input signal; and the back-edge delay circuit is a falling edge delay circuit for 
delaying a falling edge of the input signal (Figure 11, elements 218 and 228, if the input 
signal has a back edge being falling edge, the falling edge delay circuit (224) would 
correspond to the back edge). 

As to claim 3, Carson et al teach the circuit wherein the input signal is a positive 
polarity pulse signal (Figure 5, positive polarity pulse is understood as a pulse which 
has positive values of voltages, therefore this pulse starts from rising edge as shown in 
the figure). 

As to claim 12, Carson et al teach the circuit wherein the front-edge delay circuit 
is falling edge delay circuit for delaying a falling edge (Figure 1 1 , elements 218 and 228, 
since there is the falling edge detector circuit (218), if the input signal has a front edge 
being falling edge, the falling edge delay circuit (228) would correspond to the front 
edge) of the input signal; and the back-edge delay circuit is a rising edge delay circuit 
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for delaying a rising edge of the input signal (Figure 11, elements 216 and 224, if the 
input signal has a back edge being rising edge, the rising edge delay circuit (224) would 
correspond to the back edge). 

As to claim 13, the circuit as taught by Carson et al (i.e. rising and falling edge 
delay circuit) is capable of utilizing a negative polarity pulse signal. 

As to claim 22, Carson et al teach the circuit wherein the front-edge delay circuit 
is a first monostable multivibrator (Figure 1 1 elements 216 and 224) which is triggered 
by the front edge of the input signal (where the front edge would be a rising edge); and 
the back-edge delay circuit is a second monostable multivibrator (Figure 1 1 elements 
218 and 228) which is triggered by the back edge of the input signal (where the back 
edge would be a falling edge), and wherein the drive control signal (Figure 1 1 element 
262) is generated by combining an output signal of the first monostable multivibrator 
with an output of the second monostable multivibrator. 

As to claim 37, Onozawa et al teach a capacitive load driving circuit comprising: 
an input terminal (Figure 1 1 A element lin), an amplifying circuit for amplifying the drive 
control signal (Figure 10 element 42), an output switch device which is driven by the 
amplifying circuit (Figure 6 element 42). Onozawa et al do not teach explicitly a front- 
edge delay circuit for delaying a front edge of an input signal input via the input terminal; 
a pulse width adjusting circuit for generating a drive control signal having a prescribed 
pulse width from a delayed signal obtained through the front-edge delay circuit. Carson 
et al teach a front edge delay circuit comprising a rising edge detector (Figure 1 1 
element 216), rising edge delay table (Figure 1 1 element 344, for prescribed pulse 
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width) and rising edge delay generator (Figure 1 1 element 224, for delaying front edge 
signal). It would have been obvious to one of the ordinary skill in the art during the time 
when the invention was made to incorporate Carson's et al front edge delay circuit into 
Onozawa et al capacitive load driving circuit in the place of phase tuning circuit (Figure 
10 element 49) because Carson's delay circuit could generate optimized modulation 
signal (accurate). This would prevent rising and falling edges in the output signal from 
overlapping, which in result would prevent from possible errors caused by misread 
signal. Furthermore delay control reduces a penetration current (JP 2001358570). 

As to claim 43, Carson et al teach a circuit wherein the front-edge delay circuit is 
a rising edge delay circuit for delaying a rising edge of the input signal (Figure 1 1 
elements 216, 344 and 224); and the pulse width adjusting circuit is a monostable 
multivibrator (rising edge delay generator (224 connected with pulse width adjustment 
(344)) is controlled by rising edge detector (216), so it can be in on or off mode). 

As to claim 44, Carson et al teach a circuit wherein the input signal is a positive 
polarity pulse signal (Figure 5). 

As to claim 45, Carson et al teach circuit wherein the front-edge delay circuit is a 
falling edge delay circuit for delaying a falling edge of the input signal (since circuit as 
taught by Carson et al has rising and falling edge detector (216 and 218), it is capable 
of receiving a negative pulse where the front edge is a falling edge, once the falling 
edge is detected by element 218, falling edge delay generator can be turned on and 
adjust the front edge of the pulse); and the pulse width adjusting circuit (Figure 1 1 
element 348) is a monostable multivibrator (element 348 and 228 are connected to the 
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falling edge delay generator and the falling edge generator is controlled by falling edge 
detector, therefore it ultimately can be in on and off position). 

As to claim 46, the circuit as taught by Carson et al (i.e. rising and falling edge 
delay circuit) is capable of utilizing a negative polarity pulse signal. 

As to claim 50, Onozawa et al teach a plasma display apparatus comprising: a 
plurality of x electrodes (Figure 17, element X), a plurality of Y electrodes (Figure 17 
element Yn) which are arranged substantially parallel to the plurality of X electrodes 
(Figure 18A elements X and Y), and which produce a discharge between the plurality of 
Y electrodes and the plurality of X electrodes (paragraph 5); an X-electrode driving 
circuit which applies a discharge voltage to the plurality of X electrodes, a Y-electrode 
driving circuit which applies a discharge voltage to the plurality of Y electrodes, and 
wherein the X-electrode driving circuit or the Y-electrode driving circuit is constructed 
using capacitive load driving circuit, wherein the capacitive load driving circuit 
(paragraphs 3 and 5) comprises: an input terminal (Figure 1 1 A element lin), an 
amplifying circuit for amplifying a drive control signal obtained though the front-edge 
delay circuit and the back-edge delay circuit (Figure 10 element 41), and an output 
switch device which is driven by the amplifying circuit (Figure 6 element SW4). 
Onozawa et al do not teach a front-edge delay circuit for delaying a front edge of an 
input signal input via the input terminal and a back-edge delay circuit for delaying a back 
edge of the input signal. Carson et al teach the circuit which comprises rising edge 
delay generator (Figure 1 1 element 224) and falling edge delay generator (Figure 1 1 
element 228). It would have been obvious to one of the ordinary skill in the art during 
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the time when the invention was made to incorporate Carson's et al rising and falling 
edge generators as well as rising and falling edge detectors into capacitive load driving 
circuit (in the place of phase tuning circuit, figure 10 element 49) as taught by Onozawa 
et al because regulating rising and falling edge of the pulse would generate an 
optimized modulation signal (accurate). This would prevent rising and falling edges in 
the output signal from overlapping, which in result would prevent from possible errors 
caused by misread signal. Furthermore delay control reduces a penetration current (JP 
2001358570). 

As to claim 51 , Onozawa et al teach a plasma display apparatus comprising: a 
plurality of x electrodes (Figure 17, element X), a plurality of Y electrodes (Figure 17 
element Yn) which are arranged substantially parallel to the plurality of X electrodes 
(Figure 18A elements X and Y), and which produce a discharge between the plurality of 
Y electrodes and the plurality of X electrodes (paragraph 5); an X-electrode driving 
circuit which applies a discharge voltage to the plurality of X electrodes, a Y-electrode 
driving circuit which applies a discharge voltage to the plurality of Y electrodes, and 
wherein the X-electrode driving circuit or the Y-electrode driving circuit is constructed 
using capacitive load driving circuit, wherein the capacitive load driving circuit 
(paragraphs 3 and 5) comprises: an input terminal (Figure 11A element lin), an 
amplifying circuit for amplifying a drive control signal obtained though the front-edge 
delay circuit and the back-edge delay circuit (Figure 10 element 41), and an output 
switch device which is driven by the amplifying circuit (Figure 6 element SW4). 
Onozawa et al do not teach front-edge delay circuit for delaying a front edge of an input 
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signal input via the input terminal and a pulse width adjusting circuit for generating a 
drive control signal having a prescribed pulse width from a delayed signal obtained 
through the front-edge delay circuit. Carson et al teach the circuit comprising front-edge 
delay circuit (Figure 1 1 elements 224 or 228 depending on type of the pulse i.e. 
negative or positive) and pulse width adjusting circuit (Figure 1 1 element 348) having a 
prescribed pulse width from a delayed signal obtained trough the front-edge delay 
circuit (Figure 1 1 elements 206 and 220). It would have been obvious to one of the 
ordinary skill in the art during the time when the invention was made to incorporate a 
front edge delay circuit and a pulse width adjusting circuit as taught by Carson et al 
because exact regulating rising and falling edge of the pulse would generate an 
optimized modulation signal (accurate). This would prevent rising and falling edges in 
the output signal from overlapping, which in result would prevent from possible errors 
caused by misread signal. Furthermore delay control reduces a penetration current (JP 
2001358570). 

3. Claims 4-1 1,14-21, 23-36, 38-42 and 47-49 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Allowable Subject Matter 

4. The following is a statement of reasons for the indication of allowable subject 
matter: 
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As to claim 4, the prior art failed to teach the capacitive load driving circuit 
wherein the rising edge delay circuit comprises a capacitive element and a parallel 
circuit of a resistive element and a switch element, where the circuit operates in the 
manner as taught in claim 4. 

As to claims 5-7, those claims could be allowable by the virtue of their 
dependency on claim 4. 

As to claim 8, the prior art failed to teach the capacitive load driving circuit 
wherein the falling edge delay circuit comprises a capacitive element and a parallel 
circuit of a resistive element and a switch element, where the circuit operates in the 
manner as taught in claim 8. 

As to claims 9-1 1 , those claims could be allowable by the virtue of their 
dependency on claim 8. 

As to claim 14, the prior art failed to teach the capacitive load driving circuit 
wherein the rising edge delay circuit comprises a capacitive element and a parallel 
circuit of a resistive element and a switch element, where the circuit operates in manner 
as taught in claim 14. 

As to claims 15-17, those claims could be allowable by the virtue of their 
dependency on claim 14. 

As to claim 18, the prior art failed to teach the capacitive load driving circuit 
wherein the falling edge delay circuit comprises a capacitive element and a parallel 
circuit of a resistive element and a switch element, where the circuit operates in the 
manner as taught in claim 18. 
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As to claims 19-21, those claims could be allowable by the virtue of their 
dependency on claim 18. 

As to claim 23, the prior art failed to teach the capacitive load driving circuit, 
wherein the front-edge delay circuit comprises a first capacitive element and a first 
series circuit having a first resistive element and a first switch element; and the back 
edge delay circuit comprising a second capacitive element and a second series circuit 
having a second resistive element and second switch element, wherein the first and 
second series are connected in parallel. 

As to claims 24-26, those claims could be allowable by the virtue of their 
dependency on claim 23. 

As to claim 27, the prior art failed to teach the capacitive load driving circuit 
wherein the front-edge delay circuit comprises a first resistive element and a first 
resistive element and a first capacitive element, the back-edge delay circuit comprises a 
second capacitive element and a series circuit having a second resistive element and a 
switch element and, wherein the first resistive element and the series circuit are 
connected in parallel. 

As to claims 28-31, those claims could be allowable by the virtue of their 
dependency o claim 27. 

As to claim 32, the prior art failed to teach the capacitive load driving circuit 
wherein the front-edge delay circuit comprises a first counter which starts to count a 
clock signal from the front edge of the input signal and the back-edge delay circuit 
comprising a second counter which starts to count the clock signal from the back edge 
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of the input signal, and wherein the delay time of the front edge is adjusted by varying a 
delay time of the front edge is adjusted by varying a count value of the first counter, and 
delay time of the back edge is adjusted by varying a count value of the second counter. 

As to claim 33, this claim could be allowable by the virtue of its dependency on 
claim 32. 

As to claim 34, the prior art failed to teach the capacitive load driving circuit 
wherein the capacitive load driving circuit comprises a first and a second capacitive load 
driving circuit; a first and a second capacitive load driving circuit, a first output switch 
device in the first capacitive load driving circuit is connected between power line and a 
capacitive load; and a second output switch device in the second capacitive load and a 
reference voltage. 

As to claims 35-36, those claims could be allowable by the virtue of their 
dependency on claim 34. 

As to claim 38, the prior art failed to teach a capacitive load driving circuit as 
disclosed in claim 37 and further comprising front-edge delay circuit comprising a 
resistive element and capacitive element; and the pulse width adjusting circuit being a 
monostable multivibrator. 

As to claims 39-41, those claims could be allowable by the virtue of their 
dependency on claim 38. 

As to claim 42, the prior art failed to teach the capacitive load driving circuit 
wherein the front-edge delay circuit is a first counter for counting a clock signal; and the 
pulse width adjusting circuit is a second counter for counting the clock signal, and 
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wherein the delay time of the input signal is adjusted by varying a count value of the first 
counter, and the pulse width of the drive control signal is adjusted by varying a count 
value of the second counter. 

As to claim 47, the prior art failed to teach the capacitive load driving circuit 
wherein the capacitive load driving circuit comprises a first and a second capacitive load 
driving circuit, a first output switch device in the first capacitive load driving circuit is 
connected between a power line and a capacitive load; and a second output switch 
device in the second capacitive load driving circuit is connected between the capacitive 
load and a referenc-e voltage. 

As to claims 48-49, those could be allowable by the virtue of their dependency on 
claim 47. 

The Prior Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

- US 6329980 discloses a driving circuit for display device 

- US 5541452 discloses an image device and its driving circuit 

- US 20020054001 discloses a driving method and driving circuit of plasma 
display panel 

- US 531 1 169 discloses a method and apparatus for driving capacitive display 
device. 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Angela M. Lie whose telephone number is 571-272- 
8445. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Don Wong can be reached on 571-272-1834. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




